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Abstract

Soil and plant resource management has been introduced
in recent years as one of the most important ways to
reduce management costs using modern methods,
including artificial intelligence techniques. The present
study attempted to use the neural network method to
predict the nutritional status of the two copper and zinc
elements in the Echinops plant using the data of the
chemical forms of the copper and zinc elements, as well
as the stability indicators of the aggregates. For this
purpose, the chemical forms of the two elements of
copper and zinc, as well as the average of weight
diameter and geometric mean diameter of aggregates in
34 soil samples, and zinc and copper concentrations in
the Echinops plant were analyzed for each soil sample
and eventually Multilayer perceptron modeling was
performed using Levenberg-Marquardt algorithm with
four separate inputs in each section. The results showed
that the sum of carbonate and exchangeable forms as the
input data had the highest coefficient of variation and the
lowest standard error in predicting Zn concentration of
the plant. On the other hand, the total exchange and
carbonate forms with the stability of aggregates as inputs
had the best prediction of the copper status of the plant.
Unlike zinc, soil physical data (aggregate stability
indicators) could have a significant effect on predicting
the state of copper in the plant.

Keywords: Aggregate stability indices, Artificial Neural
Network, Copper, Rangland plant Zinc
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Table 1: Minimum, Maximum, Mean, Standard Deviation (SD), Coefficient of variation(CV), Skewness and Kurtosis of some of the physical and
chemical properties of the tested soils

Splash ErosionGMDMWD Clay OM

CEC pH

2r/30min cm™ (mm) (mm)

(%) (%)(emol ¢, kg™

SN SR 0 A FIN PN sl
AR VER R VAVNR- DI 7o 044 AF sl
DAL NV ERVAL S AR VAY YYOF VIVE Sl
VARRRRYAT-SERVA CERRVARIRVArY WA YO SD
2 YA T VARRRRYA 7V 1OV /+YOCV (%)
VP s NE DAY VEA-¥A0 S
FIYYN/20 VAY= A AY= 1 /OY YEENVYE SaiS

Sladls g Selas gy dewp ol o3lal gLacSLt ol yol 159, 9 o 2t sla IS SS o3
PP, E G Y g Sialasl 3550 e Sy ke gla IS5 (g 5luldr g Singh et al., 1988

sl 0l 0305 QLA Y J s s Singh et al., 1988 ¢l dlis (5 .8slas

Singh ef al., 1988 5, 55 oslizal 5,50 sla S0 ,las 5 55lalin BB olerd sl JK (L (5 So,las cilisen foljo 1Y Jpds
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Fig 1: General structure of multilayer perceptron neural network method
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Table 3: Minimum, Maximum, Mean, Standard Deviation(SD), Coefficient of variation(CV), Skewness and Kurtosis of chemical
forms of zinc and zinc concentration in Echinops persicus plant
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Fig 2: Relative percentage of zinc chemical forms in the studied soils
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Table 4: Minimum, Maximum, Mean, Standard Deviation (SD), Coefficient of variation (CV), Skewness and Kurtosis of chemical
forms of copper and copper concentration in Echinops persicus plant
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Table 5:. Evaluation of the multilayer perceptron neural network using primary data p1, p2, p3, p4 to estimate zinc and copper
concentration in echinops persicus plant
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Fig 5: Comparison and relationship between observed and predicted zinc concentrations using multi-layer perceptron neural
network method using different inputs (P1, P2, P3, P4).
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